Purpose: To determine the physiotherapy-related needs of people with stroke at discharge, 6 months after discharge, and 1 year after discharge from hospital, and to examine the results stratified by participants' acute Functional Independence Measure (FIM) scores. Methods: A total of 241 adults with recent stroke were recruited into this longitudinal cohort study. As well as participating in a semi-structured interview that included questions about mobility needs and barriers, participants were asked to complete and return a closed-ended needs-assessment survey. Results: During the interview, participants reported needs and barriers related to motor control, walking, stairs, fatigue, prevention of falls, and access to physiotherapy services. The survey identified many more needs, including transfers, wheelchair use, higher-level balance and mobility skills, and access to physiotherapy and suitable exercise facilities. Frequencies of needs and barriers tended to be lower among participants with higher acute FIM scores. There was no consistent trend for needs and barriers to decrease over time. Conclusions: Over the first year after discharge from hospital, people with stroke report a large and varied number of persistent mobility-related needs. Physiotherapists have a role to play in advocating for adequate follow-up services and informing health policy with respect to the needs of their patients with stroke.
The Heart and Stroke Foundation of Canada has reported that the yearly incidence of stroke is approximately 50,000 and that approximately 300,000 Canadians live with the residual effects of stroke. 1 The majority of people hospitalized after a stroke return to the community after a short acute stay or a period of in-patient rehabilitation. 2 In both settings, a key role for physiotherapists is discharge planning and preparation; to better prepare patients for successful community re-integration and to ensure adequate follow-up, therapists need to understand the needs of people with stroke after discharge from hospital.
A limited number of studies specifically examining the needs of people with stroke are relevant to physiotherapy in Canada. Two small focus-group studies have assessed the needs of people with stroke in Quebec; 3, 4 participants identified needs related to mobility, arm and hand rehabilitation, general exercise, fall prevention, and access to physiotherapy. In an epidemiologically based needs assessment for eastern Ontario, Hunter and colleagues used population survey and registry data to estimate the prevalence of stroke-related disability; 5 they determined optimal levels of rehabilitation service based on published post-stroke rehabilitation practice guidelines, then compared these optimal levels to actual service data, identifying a 25% rate of unmet rehabilitation needs. Unfortunately, unmet need for physiotherapy was not reported separately from unmet needs for other rehabilitation therapies, which limits the study's usefulness as a guide for physiotherapy practice. In a survey of 24 families of people with stroke in the United States, 6 participants identified needs related to fall prevention (71%), staying active (63%), and dexterity and general function (46%). Sampling procedures for the study were not described, and validity was compromised by a low response rate of 14%.
Several international studies have been published that examined the needs of people with stroke. In two questionnaire studies carried out in the Netherlands, unmet mobility needs were identified in 31% 7 and 47% 8 of participants with stroke. In a British survey of young survivors of stroke, 9 15% of participants reported an unmet need for physiotherapy. When 10 patients of an Australian day hospital rehabilitation programme were interviewed, more than half identified needs related to regaining functional ability and having opportunities to practise everyday skills. 10 Similarly, Lui and Mackenzie 11 identified the concept of physical need (therapy and mobilization) from an ethnographic needs study of 15 patients with stroke in Hong Kong, but because details of therapy and mobilization were not reported, it is difficult to determine what aspects of therapy (e.g., more therapy, reduced waiting times) and mobilization (e.g., independence, tolerance, and/or safety) were needed.
Overall, the findings of the studies described above 3-11 indicate that post-discharge mobility and service-related needs are going unmet for people with stroke. Unfortunately, these studies have not provided the level of detail about these needs that would help to direct physiotherapists' decision making. In addition, patient needs have consistently been documented at a single time point; because of changes in personal factors, environment, and service provision, however, we may expect that the nature and extent of patients' perceived needs will change over time. Information related to the longitudinal needs of people with stroke could help hospital-and communitybased therapists to more effectively plan physiotherapy service beyond the initial period of returning home. Previous studies [3] [4] [5] [6] [7] [8] [9] [10] [11] have also tended to present patients with stroke as a relatively homogeneous group. It seems reasonable to expect, however, that the needs of people with mild stroke impairment will differ from those of people with more severe impairment and limited function. Van de Port and colleagues 8 found that people who had significant residual motor impairment at 3 years post stroke were three times as likely to report unmet needs as those with minimal or no motor impairment.
Our purpose in this study was to enumerate the physiotherapy-related needs of people with a history of stroke at three time points during the first year after discharge from hospital. To provide data that could help therapists prepare specific patient groups for discharge home, we stratified participants into three groups based on acute functional status, as measured by the Functional Independence Measure (FIM), scored between day 7 and day 10 post stroke.
METHODS
Our study used a subset of physiotherapy-relevant findings from a larger comprehensive needs assessment of people who had been hospitalized for stroke, 12 which is described in detail elsewhere. 12 According to definitions of needs assessment, this was an assessment of felt needs 13 in people admitted to hospital with acute stroke. Participants were recruited from three teaching hospitals in Hamilton and one community hospital in Burlington, Ontario. Patients were included if they were in hospital with a primary diagnosis of stroke, were at least 18 years old, and could participate in the interview independently or through a translator. Participants were recruited consecutively, and each participant provided informed consent. The Research Ethics Boards of all recruitment sites approved the study.
To determine sample size, we calculated that a 95% CI e 10% on the point estimates of the frequencies of needs would be sufficient to interpret the results. Based on this CI and an anticipated attrition of 37% due to deaths 2 and drop-outs at 1 year, the target sample size was 95 participants in each FIM group. Because our primary purpose was to enumerate the needs of individuals after stroke, the sample size was not powered to detect between-or within-group differences.
Within 10 days of stroke onset, participants were assessed by the treating physiotherapist using the FIM, a reliable and valid measure of activities of daily living (ADL); 14 therapists administering the FIM received standardized training and met FIM testing criteria. Demographic and other clinical data were gathered by one of the investigators. Patients were stratified into three groups, based on evidence that FIM score is strongly associated with discharge disposition and need for rehabilitation: 15 Acute FIM score a40, Acute FIM score 41-80, and Acute FIM score >80.
Self-reported mobility and physiotherapy needs were assessed via (1) a semi-structured interview and (2) a comprehensive closed-ended quantitative survey. Participants' needs were assessed within 1 month of discharge from hospital, at 6 months post discharge, and at 12 months post discharge. The interview and questionnaire were developed in collaboration with a multidisciplinary advisory team and pilot-tested with people with a recent history of stroke; no revisions to the interview or questionnaire were required as a result of pilot testing. The test-retest reliability of the survey was estimated by having a convenience sample of 11 consecutive participants complete two copies of the questionnaire within 2 days of each other. To assess agreement between responses on the two questionnaires, the prevalence-adjusted, bias-adjusted kappa (k) was calculated for each questionnaire item; median k for all items was 0.75 (interquartile range 0.63-0.77), indicating substantial agreement. 16 The open-ended interview questions were structured to first ask participants whether they had problems in a given area and then ask what would be needed to deal with or overcome these problems. In an effort to comprehensively identify participant issues, we also asked questions about barriers to participation. To enumerate physiotherapy needs and barriers from the interviews, all three investigators reviewed a sample of 10 interviews and assigned physiotherapy descriptors to code the responses. Further interviews were examined until no further descriptors were found. Two research assistants (a social worker and an occupational therapy student) independently identified the occurrence of descriptors in the remaining interviews; new descriptors were added as needed.
The interview data were analyzed by calculating frequencies 17 and 95% CIs of participants reporting a need or barrier that fit into a specific descriptor. This analysis was completed for each FIM group and for each time period, using the statistical software SPSS 18.0 (SPSS Inc., Chicago, IL) and PEPI 4.04x (JH Abramson & PM Gahlinger, Salt Lake City, UT). As a secondary analysis, we visually examined the graphs for within-group and between-group trends. To avoid the problems associated with multiplicity of testing, we did not carry out inferential statistical testing: as there were 441 potential comparisons, 22 would be expected to be significant by chance alone.
After the interview, participants were given the questionnaire, along with a pre-addressed stamped envelope in which to return it. Of 160 questionnaire items, 34 focused on needs and barriers related to physiotherapy. The magnitude of the specific needs and barriers was scored on a five-point scale (0 ¼ not a need; 4 ¼ very large need). For each need and barrier, the frequency, 95% CI, and mean magnitude (if scored >0) were calculated using SPSS 18.0 and PEPI 4.04x. To organize presentation of the results, we grouped the survey items into three categories: body structure and function, activities and participation, and service-related needs. 18 
RESULTS
Recruitment took place from October 2002 to February 2006. We were unable to achieve the proposed sample size of 95 for the lowest FIM group (a40) because of low recruitment levels and deaths before the first interview. A total of 241 participants were recruited into the study, of whom 32 dropped out before the first interview after discharge. One participant in the FIM >80 group was originally misclassified into the FIM 41-80 group. At the discharge assessment, there were 12 participants in the FIM a40 group, 94 in the FIM 41-80 group, and 103 in the FIM >80 group. Demographic and clinical characteristics for each time point are presented in Table  1 . There were no statistically significant differences between participants who dropped out before the first interview and those who completed the first interview.
We interviewed 209 participants within 1 month of discharge from hospital; of these, 182 (87%) were also interviewed at 6 months and 148 (71%) at 12 months after discharge. Of the original 209 participants interviewed, 94 (45%) returned their survey at discharge, 67 (37%) at 6 months after discharge, and 47 (32%) at 1 year after discharge. There was a statistically significant difference (p < 0.05) in side of hemiplegia between interview dropouts (33% right, 59% left, 5% bilateral) and responders (45% right, 42% left, 13% bilateral) at 6 months post discharge. At discharge and 1 year after discharge, there were no statistically significant differences between dropouts and responders.
Semi-structured interview results
The frequencies of needs are presented in Figure 1 . For presentation, the 47 physiotherapy-related descriptors were collapsed into seven categories: motor control (e.g., upper extremity, lower extremity, fine motor), walking ability (e.g., walking related to social, recreational, and role effects), stairs, fitness (including strength), fatigue, balance (including balance confidence), and need for physiotherapy. For example, if a participant expressed a need for improved ability to move his or her leg and foot, this was counted as a motor-control-related need. Figure  1 shows that frequencies of needs tended to decrease as acute FIM score increased. Needs related to impaired motor control were most frequently reported across all FIM groups. The frequency of reported needs in the FIM >80 group tended to decrease from the first interview after discharge to the final interview at 1-year follow-up; this pattern was not observed in the FIM a40 or FIM 41-80 groups.
The barrier descriptors found in the interview data were motor control (e.g., upper extremity, lower extremity, fine motor), walking, stairs, fatigue, balance, falls (including fear of falling), and waiting lists for therapy. The results are presented in Figure 2 . In the FIM a40 group, impaired motor control and limited walking ability were the greatest barriers, while balance was not a barrier. Fatigue was also identified as a major barrier in the FIM 41-80 and FIM >80 groups. Barriers did not always diminish over time.
Survey results
Figures 3-5 present the results of the survey. Because there were only four survey respondents in the FIM a40 group, the results for this group are not reported. Compared to the interview, the survey elicited many more needs at greater frequencies; because of the volume of data, needs have been concatenated with barriers in the discussion that follows. In the category body structure and function, fatigue was rated high in both FIM groups at all time points. Figure 3 suggests that needs tended to be reported less frequently in the higher FIM group. In addition to the needs identified during the interview, participants who completed the survey identified shoulder pain, spasticity, and fear of falling. In the category activities and participation, all participants reported needs related to higherlevel mobility, such as getting up from the floor, walking outdoors, and managing stairs. In both categories, needs tended to remain stable across the three assessment periods. In the services category, needs were similar between the two FIM groups: 49% of the entire sample reported a need for physiotherapy at discharge, 34% at 6 months after discharge, and 30% at 1 year after discharge; 33% of all participants reported needing a suitable place to exercise at discharge, 31% at 6 months after discharge, and 14% at 1 year after discharge. Finally, between 22% and 27% of participants reported a need for more accessible therapies.
In an effort to summarize the survey results, we identified items with a mean rating from 2.5 (high-moderate need or barrier) to 4 (very large need or barrier) as particularly important to participants. Using this definition, the following needs were identified as important at discharge: toilet transfers, tub transfers, use of wheelchair, transferring to and from the floor, walking outdoors, walking in crowded places, going up and down stairs, ability to carry objects, more physiotherapy, a suitable place to exercise, ability to use hands, increased arm strength, increased leg strength, and reduced spasticity. High-rated barriers at discharge were physical symptoms of stroke, weakness in arm and leg, and difficulty in accessing therapy.
At 6 months after discharge, needs identified as important were standing for long periods, transferring to and from the floor, walking outdoors, walking in crowded places, therapy closer to their own home, suitable place to exercise, relief from pain, ability to use hand, improved standing balance, standing for long periods, increased leg strength, and participation in sports. Important barriers at 6 months after discharge were physical symptoms of stroke, weakness in arm and leg, and balance problems.
At 1 year after discharge, high-rated needs were toilet transfer, transferring in and out of tub, ability to use wheelchair, more physiotherapy, therapy closer to home, better communication between therapists and medical professionals, suitable place to exercise, and ability to use hand. Barriers deemed important at 1 year after discharge were physical symptoms of stroke, weakness in arm and leg, and accessing therapy.
DISCUSSION
Our findings on the frequencies and importance of physiotherapy-related needs of individuals with stroke at discharge and at 6-month and 1-year follow-up concur with and expand on previous studies. [3] [4] [5] [6] [7] [8] [9] [10] [11] 
Mobility-related needs
In the focus-group study by Vincent and colleagues, 3 participants with chronic stroke reported motor activity needs including learning to walk, balance, and manage stairs. In addition to these needs, participants in our study identified some unmet basic mobility needs, such as bed mobility and toilet and tub transfers, as well as higher-level mobility needs such as getting up from the floor; walking outdoors, in crowds, and while carrying things; and moving more efficiently. The majority of these needs reflect the known demands of living and mobilizing in the community. Older adults' ventures into the community have been observed to include walking distances, navigating stairs, walking quickly to cross a street, carrying items, and walking through crowds. 19 Similarly, Lord and colleagues 20 found that three out of four stroke survivors identified community mobility as an essential or very important skill to be addressed through rehabilitation. It is important that we acknowledge the value that people put on returning to these higher-level activities; we must be careful not to restrict access to ongoing physiotherapy after basic mobility milestones have been achieved. While full remediation of motor control may not be realistic for everyone, 21 physiotherapists may use compensatory and adaptive approaches to facilitate optimal community re-integration.
Fatigue and fitness level
Fatigue, mentioned by approximately 75% of participants in both FIM 41-80 and FIM >80 groups, was one of the most commonly reported issues on the survey. In the literature, the prevalence of fatigue has ranged from 38% to 77% in people with stroke; 22 in a recent study, 50% of participants identified fatigue as among the most disabling of stroke symptoms. 23 Interestingly, our participants with mild acute presentation (FIM >80) were just as likely to report fatigue as a problem as those with more severe limitations (FIM 41-80). While there is evidence that lower levels of physical function can be a risk factor for post-stroke fatigue, 24 many patients with little or no physical impairment also report fatigue. 25 It is likely that fatigue is multidimensional in its aetiology, sometimes linked to limited aerobic capacity, depression, stroke location, and/or comorbid conditions as well as to stroke. 22, 24, 26 Despite the prevalence and importance of fatigue, there is a dearth of research on post-stroke fatigue interventions. A recent systematic review 27 found only two small drug trials and one self-management intervention study, none of which found a benefit of the experimental intervention over the control. Participants in a recent focus group reported that walking, water aerobics, and using assistive devices helped them cope with their fatigue after stroke, 28 but we were unable find research to support these claims. Fatigue management is an important area for future research.
Participants' perceived need to improve their fitness levels is consistent with evidence of marked reduction in exercise capacity after stroke. 29 It is also clear from the evidence that this impairment is amenable to physiotherapy treatment. 30 In addition to referral to traditional outpatient physiotherapy programmes, in-patient therapists may recommend participation in cardiac-rehabilitation-style programmes 31 or referral to community-based exercise programmes. 32 
Need for ongoing physiotherapy
In our study, 49% of participants identified a specific unmet need for physiotherapy 1 month after discharge from hospital. This number dropped to 30% at 1-year follow-up, but this still represents a significant proportion of individuals who felt they were not receiving the physiotherapy care they required. This proportion is greater than the 15% who expressed an unmet need for physiotherapy in a study of younger adults with chronic stroke; 9 the difference may be explained by the age of participants or the chronicity of stroke.
Self-reported needs for physiotherapy may or may not reflect actual follow-up rates after discharge from hospital. We were not able to identify any reports in the literature on the actual amount of follow-up physiotherapy provided in Canada. Hunter and colleagues, 5 who compared actual amount of follow-up to estimates of need for rehabilitation therapy based on incidence data, acutecare provision data, and therapy effectiveness data, estimated that only 75% of the need for rehabilitation was met after stroke; specific estimates of unmet need for physiotherapy were not provided. In the United Kingdom, Martin and colleagues 33 reviewed people between 6 and 9 months after stroke and found that although 46% had some day-hospital follow-up, many reported feeling abandoned by the health care system. In a multicountry European study, physiotherapy follow-up ranged from 20% to 82% by 6 months post stroke. 34 Given that a recent meta-analysis of physiotherapy efficacy studies in people at least 6 months post stroke showed a statistically significant effect size of 0.29, 35 it is likely that current levels of service are not optimizing patient outcomes. Further research is needed to predict which patients will respond to therapy and to determine optimal timing and intensity of follow-up therapy.
Needs and functional status
Participants with lower acute FIM scores tended to have greater frequency of needs (see Figures 1 and 2 ). This finding is consistent with the work of van de Port and colleagues, who demonstrated a relationship between stroke severity and number of unmet needs. 8 In our study, the FIM 41-80 group tended to have more frequent issues related to balance and fear of falling than the FIM >80 group. Participants in the FIM a40 group had the highest frequency of needs related to motor control and walking, but were less concerned about fitness and balance than the other two groups; these differences may reflect a hierarchy of perceived needs associated with increasing functional status. People with lower levels of function may be more concerned with achieving basic motor recovery and walking function; as they meet basic mobility milestones, they may become more active and therefore more aware of their balance impairment, risk of falls, and decreased exercise tolerance.
Needs over time
Although one might expect that needs would decrease over time, we did not see this trend in our data. This apparent stability in needs may reflect a plateau in functional recovery demonstrated by participants soon after discharge from hospital: as Table 1 shows, mean FIM score remained relatively stable over the first year following discharge. Alternatively, needs may have persisted over time because of inadequate intensity or availability of physiotherapy aimed at remediating, compensating for, or adapting to residual impairments and limitations. It is difficult to determine the reason for an apparent lack of change in need over time. Self-reports of constructs such as needs and quality of life can be influenced by multiple factors; 36 according to response shift theory, one's perception of need may shift or remain stable, independent of physical status or level of function, as a result of personal changes in internal standards, values, and conceptualization of one's situation. 36 Regardless of the reason for this finding, it is clear that physiotherapy-relevant patient-expressed needs persist for at least 1 year after discharge from hospital following stroke, even among people with mild acute presentation. This finding is consistent with those of previous crosssectional studies that have identified unmet needs years after stroke. 3, 4, 8, 9 Future research should include a longitudinal study that follows individuals beyond the first year after discharge.
LIMITATIONS
Our study has some limitations. First, we saw a large number of dropouts in the survey component of the study, which may have biased the results toward underestimation of needs. Although we present the interview results for the FIM a40 group, this group is underrepresented in our sample, and it is likely that those who responded represent the highest-functioning element of this group; a different research approach may be needed for this segment of the population. A second limitation relates to the interview and survey tools used in this study. Because we were unable to find an existing tool that met our need for a comprehensive assessment of needs in patients with a history of stroke, we created our own semi-structured interview and survey tool; we carried out reliability testing on the survey, but it has not undergone full psychometric evaluation, which may limit the validity of our results. Lastly, although it is essential that we understand our patients' felt needs, it is important to acknowledge that not all perceived needs will be responsive to physiotherapy intervention. Data from this study are of limited use to therapists if applied in isolation. According to Straus and Sackett's definition of evidence-based practice, decisions are best made by considering the most up-to-date research-based evidence, clinician experience, and patient values. 37 We propose that these values are reflected in patient-expressed needs. Therapists should consider our study findings on patient needs in the context of their own experiences, their knowledge of the literature on effectiveness and prognosis, and the expressed needs of their own individual clients.
CONCLUSIONS
In this longitudinal study, a significant proportion of participants with stroke reported a variety of unmet physiotherapy-related needs approximately 1 month, 6 months, and 1 year after discharge from hospital. All participants identified unmet needs related to motor control, mobility, and fatigue. Participants with moderate and mild acute presentation frequently expressed a need to improve higher-level mobility skills necessary for community ambulation; participants with more severe acute functional status tended to report a higher frequency of needs than those with milder acute presentation. In all groups, physiotherapy-related needs tended to stay relatively stable over the first year after discharge from hospital. Knowledge of the self-perceived needs of people with different levels of acute function after stroke should help physiotherapists to better prepare patients for effective discharge from hospital. This information should also assist health decision makers in planning appropriate community-based physiotherapy-related services after stroke.
KEY MESSAGES
What is already known on this topic A few studies have identified the presence of unmet needs related to physical function and mobility in people with chronic stroke. Most studies are cross-sectional and have not elaborated on the specific needs identified by patients with stroke in the first year following discharge from hospital.
What this study adds
Following stroke, a significant proportion of people report a variety of unmet needs during the first year after discharge from hospital. Most commonly reported are needs related to motor control, mobility, fatigue, and access to physiotherapy. The frequency of unmet needs and barriers tends to be higher in people with lower acute functional status. Needs appear to remain stable over the first year after hospital discharge.
